INTRODUCTION
Schistosomiasis mansoni is the most common fibrotic disease worldwide. It is usually characterized by an unnoticed acute phase, followed by a chronic phase that can present a few or no clinical manifestations. In some cases it can progress to more aggressive forms, associated with the development of periportal fibrosis (7) , and portal hypertension (18) . Some patients can present sinusoidal reaction with hypertrophy and stratification of the endothelium and perisinusoidal fibrosis (2, 10) . These changes lead to the deposition of key components of the basal membrane, namely laminin and type IV collagen around the basal membrane of surrounding blood vessels and bile ducts (14, 16) . An increased deposit of extra cellular matrix components has been observed, such as type III collagen in the fibrotic process, and types I and II collagen, fibronectin and proteoglycan at various stages of granuloma formation (1, 11, 13, 30) . Different diagnostic approaches, such as liver biopsy (15, 29) , serum markers by immunoradiometric (RIA), immunoenzymatic (EIA) and immunoelectrophoretic method have been used in order to detect liver fibrosis at early phases (4, 5) . There have been difficulties in establishing which of these is at the same time less invasive and a reliable method to be used in schistosomiasis patients, and the diagnostic value of the serum markers is still inaccurate (12, 20, 21, 23) . In advanced forms of schistosomiasis, liver ultrasonography, a non-invasive method, can be performed on a large number of patients and has an adequate sensitivity and specificity in the detection of periportal fibrosis (19, 27) . The World Health Organization has recommended its use in schistosomiasis patients while also proposing guidelines for an adequate examination (28) . Our aim was to determine serum type IV collagen and laminin levels in different clinical forms of patients with schistosomiasis. The study was approved by the State University of Campinas Medical School Ethics Committee, and performed according to the Declaration of Helsinki. All subjects signed a written informed consent form prior to entering the study.
HIGH SERUM LAMININ AND TYPE IV COLLAGEN LEVELS IN SCHISTOSOMIASIS MANSONI
Laboratory screening consisted of complete blood count, determination of AST, ALT, alkaline phosphatase, γ-glutamyl transpeptidase (γGT), and bilirrubin levels. Prothrombin time and serology for HIV (EIA), hepatitis B and C were also determined.
All patients and healthy volunteers underwent liver ultrasonography according to the World Health Organization (WHO) protocol (28) using a Toshiba Sonolayer SSA, 3.75 MHz and linear/convex probe (Japan). The criteria are shown in Figure 2 . (28) Blood samples were collected from all the subjects, the serum separated and stored at -20 o C until assayed for laminin and type IV collagen levels. An immunoenzymatic sandwich method (EIA) with monoclonal antibodies (hLM and Panassay IV -C kits, respectively, was used. (Fuji Chemical Industries, Takaoka, Japan).
Ultrasound parameters Measurement
All values are expressed as mean + s.e.m. The means were compared using the Kruskal-Wallis and Wilcoxon tests. The Pearson linear coefficient was used to evaluate the correlation between the periportal thickness measured by ultrasonography and the serum levels of laminin as well as the periportal thickness and the serum levels of type IV collagen. The same method was used to determine the correlations between type IV collagen and laminin. Tests were considered statistically significant at P <0.05.
RESULTS
The healthy volunteers had normal laboratory screening, including normal ultrasonography. All schistosomiasis patients had negative markers for hepatitis B and C, as well as negative serology for HIV. Except for groups III and IV, AST, ALT, alkaline phosphates, γGT and bilirubin levels were within normal range (Table 1) .
Ultrasonography scans have demonstrated reduction of the right lobe and increase of the left lobe of the liver, particularly in-group IV (data not shown). There was a significant increase (P <0.05) in periportal thickness in groups III and IV (4.2 ± 1.1 mm and 4.5 ± 1.6 mm, respectively), compared to controls (0.8 ± 0.6 mm). In addition, there was a significant increase (P <0.05) in periportal thickness in groups III and IV compared to group I and in group IV compared to group II.
Type IV collagen
Mean serum type IV collagen was significantly increased (P <0.001) in schistosomiasis patients, compared to controls (92.3 ± 54.3 ng/mL vs. 57.7 ± 18.0 ng/mL, respectively).
Type IV collagen levels were also significantly increased (P <0.05) in groups II and IV compared to the control group (P <0.05) ( Table 2 ) and in group IV compared to group I (P <0.05) (Figure 3 ). Group I intestinal form; group II hepatointestinal form; group III compensated hepatosplenic form; group IV decompensated hepatosplenic form *significant at P <0.05
Laminin
Similarly, mean serum laminin was also significantly increased (P <0.001) in schistosomiasis patients (367.3 ± 112.6 ng/mL vs. 289.7 ± 50.9 ng/mL), and in groups II, III and IV compared to controls (P <0.05) ( Table 2 ) and in groups III/IV compared to group I (P <0.05) (Figure 4 ).
We found a positive correlation (r = 0.464; P <0.05) between type IV collagen and laminin results in schistosomiasis patients ( Figure 5 ), mainly in groups II and IV (r = 0.740; P <0.05 and r = 0.583; P <0.05 respectively) ( Figure 6 ).
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No correlation was found between the degree of fibrosis measured by ultrasound and the levels of type IV collagen or between periportal thickness and laminin.
DISCUSSION
The present study was carried out to study matrix components, such as type IV collagen and laminin and their relationship with different forms of schistosomiasis mansoni.
In hepatosplenic schistosomiasis patients (groups III and IV), conventional liver function test results were slightly altered, but normal in all other groups.
Mean serum levels of type IV collagen were increased in all the groups. However, these results were statistically significant (P <0.05) only in groups II and IV.
Some authors have shown that type IV collagen is correlated to hepatic fibrosis in alcohol liver disease mainly in early stages (3, 6, 26) . Nevertheless, SHAHIN et al. (22) suggested that in contrast to alcoholic disease type IV, procollagen was only increased in the late stages of schistosomiasis, thus being a good marker for advanced stages of fibrosis. In this same study the patients were classified into three different forms: a simple clinical form without hepatic involvement compensated hepatosplenic and decompensated hepatosplenic. In our study, higher levels of type IV collagen were found in patients with hepatointestinal schistosomiasis, who were at an early stage of hepatic involvement. However, these higher levels were also found in those at advanced stages of the disease (group IV), compared to controls. We used Coutinho's criteria (7) , which present the clinical forms of the disease such as: intestinal, hepatointestinal, compensated hepatosplenic, and decompensated hepatosplenic forms. The different standards used in this classification might contribute towards the inconsistency of some data. Our results suggest that type IV collagen could be a marker for liver fibrosis in schistosomiasis in an early and later form of the disease.
In relation to laminin, the results showed high levels in all the groups but statistically significant (P <0.05) in groups II, III and IV. PARISE and ROSA (17) , using a radioimmunoassay method, found the laminin levels significantly higher in schistosomiasis patients, in accordance with our results. Similar results were found by COLLAZOS et al. (6) , who demonstrated high serum levels of laminin in alcohol liver disease and liver cirrhosis.
An interesting aspect of our study was the positive correlation between type IV collagen and laminin levels in groups II and IV of schistosomiasis. TSUTSUMI et al. (25) showed a positive correlation between type IV collagen and laminin in alcohol liver disease at an early stage of the disease, but the correlation diminished with the progression of the disease. They suggest that the initial syntheses of matrix components were high in the initial stage, decreasing with the progression of the disease. In contrast, we found a positive correlation with the progression of schistosomiasis, indicating a steady increase of type IV collagen and laminin, in advanced forms of the disease.
Different protocols for the evaluation of fibrosis in the hepatosplenic form of schistosomiasis showed that ultrasonography is an adequate method for the diagnosis of hepatic fibrosis in advanced disease (8, 9) . In our study, ultrasonography proved to be an adequate method for the diagnosis of hepatic fibrosis when important alterations, such as the periportal thickness, have already taken place. Nevertheless, we did not find a correlation between the ultrasonographic results and type IV collagen and laminin levels. Since type IV collagen and laminin can be detected at early stages, this could be useful in Public Health Services.
Thus, in schistosomiasis mansoni we can observe an increase of type IV collagen and laminin levels at the initial stage of the disease as well as in advanced forms. It is possible that after a substantial increase in basal levels, compatible with activation of matrix components, these markers became stable as the process became quiescent, and finally reaching higher levels that are correlated with advanced fibrosis. But further studies are necessary to clarify the predictive power of these serum markers.
In addition, ultrasonography seems to be an efficient method for detecting hepatic fibrosis particularly at advanced stages.
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